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A primer electrode is formed on a substrate. A thin film of a three 
component-based piezoelectric body is formed on the primer electrode. 
The thin film of the three component-based piezoelectric body uses 
PbZrOS and PbTi03 as its basic constituents. A piezoelectric body 
material of Pb (AxBy) 03 is added to the basic constituents, x and y = 
molecular ratio; and x+y = 1 . At least one of A or B has different 
concentration in the depth direction from the outermost surface of the 
thin film to the surface of the primer substrate. At least one A or B 
exerts the maximum value in its concentration at the interface between 
the thin film and the primer substrate. 

TVlso claimed is the production of the piezoelectric body element 
thin film by: (a) forming a thin film layer consisting of A or B on the 
surface of the primer electrode; (b) forming a thin film of a composite 
compound consisting of PbZr03, PbTi03 and Pb (AxBy) 03 on the surface of 
the primer electrode; and (c) sintering both thin films. Further 
claimed is an ink jet recording head using the thin film of the 
piezoelectric body element. 

ADVANTAGE - The thin film of the piezoelectric body exerts 
perovskite crystallinity with a ferroelectric substance phase. It has 
uniform orientation and sufficient reliability or durability. The 
primer electrode has good adhesion to the thin film of the 
piezoelectric body. The ink jet recording head enables high precision 
printing. 
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flg±tC{4PbZr O3 PbTiOj b^mm^b 

Ht-M^Pb ( AxBy ) O3. (x. {i:^ 

?Hti^L. x+y=i) x-m-^ixh^mmim^ . m 
g^§*i«aT. BiriBA. Bcoff^^j^-^<bi>im(r>mmipm 

[»5^^2] UrieH^Pb (AxBy) Og 
(DPb (Ai/3 Nb2/3 ) Oa, AJJMg. Co. Z 
n , C d , M n . N i (7)f5JtL*»C7)7C5S 
®Pb (A,/2 Nb,/2 ) O3 . AJiSb. YCDf^tli)^ 

OPb (A,/2 W,/j ) O3 , AliMg. Co. Cd 

®Pb (Ai/2 Tei/2 ) O3 . A{±Mn. Ni. Mg 

(S>Pb (Ai/3 Sbj/s ) O3 . A(iMn. N i tfO^Bfix 

®Pb (Fei/2 Bi/j) O3. BliNd. TacOMtl 

®Pb (Cri/2 B1/2) O3. B{4Nd. TatfOMtl. 

ort(o<5itL*^T'j) s ^1 1 imwLb-r^m^m 1 letttTjff 

flLLtcJiPbZ r O3 PbTiOa k^^sffi^i: 
t. ®^Pb (AxBy ) O3. (x. y, {4q£ 

;PJt?r«L. x + y=l ) m 

A. Bc7)[*iiJ'^^< t 1 m<^7m<7)mmmt:m^Lf^ 

PbZrOj PbTiOg h^m^WMtL. 

mz—^Ph (AxBy) Og. x'm^fii,sm.mt 
m<D^^'tt-^^mmm^L. mizmm-r^^tiz^ 
0. mmimmm^^'^^zb^msLt-r^mmi^mm 

5 n hitS-^ 3 0 n mC^mSff^-Ch Z t "kW^b-t^tt 

[18*355] H?le-jK5^Pb (AxBy) O3 
(DPb (A,/3 Nbj/s ) O3. AjiMg. Co. Z 
n . C d . M n . N i <^f5ftL*»£?57nSI 
®Pb (Ai/2 Nb,/2 ) O3 . AliSb. Y(rmfliy 



(3)Pb (Ai/2 W,/2 ) O3 . AfiMg. Co. Cd 

®Pb (Ai/2 Tei/j > O3 . A{4Mn. Ni . Mg 

©Pb {Ai/3 Sb2/3 ) O3 , A«Mn. NiOMix 

®Pb (Feiy2 Bi/j) O3. B{4Nd. TacTMBJfX 

(2>Pb (C rj;2 B,/j) O3. BfiNd. TacOMtl 

[|f*I|6] PbZrOa k. PbTiOj tS-^* 
fflfiSt U. MtC-JKs^Pb (AxBy ) O3. (x. 
y. {4:t;l^JtSr^L. x + y=l ) T'^§tlSJE«#:« 

^s-s ^Bfig^j-t i^xmiavx^j:^3^%mEmmm 

mm^fifzwmwmmm=f-f.zid \^x. 

u^-JjHx. m^A. B(7ifi'}^-^<bi,\m<r>m^m 

gA. B<7)|*id'-=5:< t i> 1 «<7)iiJ^*Jfe<;fi^^-r.I t 

[1**317 3 B?lie-fc^Pb (AxBy) O3 
®Pb (Ai/3 Nb2/3 ) Og. A{4Mg. Co. Z 
n. Cd. Mn. ^ \ oMfiJj^JiM 
(2)Pb (Ai/2 Nb,/2 ) O3 . AJiSb. YCDMtl.*^ 

(3»Pb (Ai/2 W,/2 ) O3 , A{4Mg. Co, Cd 

®Pb (Ai/2 Tei/2 ) Os , AfiMn. Ni. Mg 

®Pb (Ai/3 Sb2/3 ) Og . AJiMn.. N i<?>Mtl 

®Pb (Fei/2 B1/2) O3. BfiNd. TaCDMtl 

CDPb (Cri/2 Bi/j) O3. BtiNd. TaCOiBfii 
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[0003] ztLi^<DE.'m^nmm'fi±. '>u a y^js 

Moisft'ttfiit Lx. mmnm. s^i^mmcoit^m 
xA-i hmi^t. K'om\^t>^i^-x-hi>:itx-hi>. 

[0004] MejESf4^l^rtt*$v^-C . 5fiSI«f*cffl-C 

^a^^±i*tL. Ti, Zr, Ta, Mo, RX/ 
N bcOi*iij'-=5r< t t>-aS:-&#$-<i:&C: fCliB^.S># 

ffi) . tii. Timm<m&:^izi3\'^x. rmwet^ 
i!rttTimmmim^izmmLf:im. ^^^>. 

[000 5] 

[%B«*>'Mi^Lj; 0 h-thwm^ iMzmmmco^mz 
kmi. Tm.m±.i.zmMt. wM¥L<^wxtz^x3yx 

i>^izi±. wizTmmmtzmimmt<r)^smi^i>m 

»KiMi'3ilLJ[5:»jOl^Sr*!fel.c:fci:^.5. 

TtmMi.izmfiL^fi?>smimmt<Dmm£.i>m.w^j: 
immtc^^mzwrn^^L. mzytj^^j:mm.\t. m 



[0006] m^3^mi 2 frcoi-i-t' , Tmm&tiz^ 

M»2nnifflScO^:J'y^it«$-li:. T 

i/pt/s i Oa /s imimMt:m^-ri>:^im 

M^i^X\^^^ {B^Texas Instrument 

s MA 2mmmmm^^m:-^mm^) . ti'L 

>OJt«»*i2nmcOJ©^iJ, &±±.a)-}-?y\±^ 

ifi'j'-Acomz&^nmbS.^imiisib<^mit^t^±^ 

[0007] :!t=I^BHti. ^CO J: o t 

m}S.^tt^E.mimmizii\>^x. '^o^'^x?^ hc7)^rB 

jsi-s^tc. T^^^m®i:Sl:mtJKi:(7)§&«1^^^§sc: 
t, z(r>xoizmMLf^mmimmm^^:m\\ »mm 

[0008] 

li, mmiizTimmi)<m^^fx. THfe«ffi±tc«Pb 

ZrOs PbTiOa t $:«3|s:ffl^i: MJCHR 
jliPb (AxBy) O3. (x. li^;l'ifci&^L. 

x+y=i > xm^tits-mmtm^. ms^^tLx 
^m^xKi. &mimmtTm9Mt<7)^mizx. a, b 

•th, ZZT-fSA'^AeonMii. Sb, Y. Mg. c 

Cd. Mn, Ni, Fe, Cr cOrtMtL*\ — 
+ B<07C*<i. Nb. W. Te. S b . T a 

[ 0 0 0 9 ] ^^C, *:^B30ffm<*^M*^<7)m:^ 
T«!!€fi6«Cs jE«<^M<^)ll3fig^J-T'S>Sl|frie 
A , BOl*lii'^'5r< i: 1 «i7)7c^<7)^Ji^s- , isips- 5 
nmA»<i, 3 0 nm<7)$EBII^i7)ft«(c?^ji!4L./v:^. P b Z 
rOa PbTiOg i: i&S^^ffimi: 
Pb (AxBy) O3, -C'^SflSJEmWilsicoa^-ib 

mm'F^^^zbirmm.b't^. 

[0010] V:? i^'x -y hifi^^-y H 

PbZrOg J:. PbTiOa fc$^**iffl^i:t. 
miZ-m^Ph (AxBy) O3, (x. y. Ji^yl-ib 
$r^L. x + y=l) r'«§ix&l±«#^1Eti&. m3ji!c 
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[00 11] 

©ttWiPbZrOg fc, PbTiOg t SrS^IM 
t Mt:— iKi^Pb (AxBy) O3. (x. y.ti: 
^yt-ik^^t, x + y=l ) •e^$ix-S.ffi«*tt«Sr, 

*}i^i^c7)Si3fi!4^j-t:-ft-?>MfeA. Bc7)rtiJ.^^< 1 1 1« 

HrtT-mt/i^. PbZrOg /PbTiOg /Pb 

(AxBy) 03 Tm^it&Emmim<7)m-^'{t-^^^: 

m3^^(r>7mA. B. m\'^i±AkBcr,W.^i/^i^-)^ 
]y^r-(Seedi Lay e r ) tT^t). flE*#:<^ 

[0012] tfz^ *^BjicoEm»M*?-{4Baac07c 
^A. B. ^v»{iAhB<7)tt-^c7)^M*^^.'5:l.i^-K 

« A . B , ggv ^{4 A t B cr)n-^<^smmmnx'<7^WL 

:S-|6l-C. mtaA . B<??p^^-'5r< i: 1 1 «coailK*^J%— 

Ep-^. -YimMLtsmmm<r>^^mmzi5\^ 
\mMSi^zi6\-^xmii^mwj:^MW,^mmt^ ^ t 

[00 13] 

{mmmi ) ^^mcomm^mrnk^izwrnn, m 

1 i,z^^mzi}^-/}^&mm±.i>zrtm.m^mi^L. rmm 

[ 0 0 1 4 1 1 1 tc« s i mm^BmR^nm ttz. 

S i 11 ^t&WL^ICX 115 0°C<7)'>x -y hK^W- 
J: 0 . S i mm 1 1 <7)«m±(CJl$ 10 0 0 nm<r)S i 
02-Cfc-5S!-{l:Kl 6S:Jl^fig;tfe. S i O2 SS-ftJKl 6 

*>'4 0 nmiZ^:i>Xom^hrz. icof^s StfiSitHJciF 



i Oa JitJi, |i|t<^>'N°-y^&fci'9. 0 n 

mCOf-rJ'i^S. ff;^*S8 0 0 nm<r)}^^<r>WSt:m^ 
Li::. fiP^piS-ftJS 1 6 ±coSli«5t*^. P t /T i /T 
i 0, / ( S i O2 ) T-J>-5>Ti{&«lgl 2t:m^Lfz. 

:icr>iid^xmmmmzLti(r)ii. mmi ikTtaiffii 
2t<o^'«tt5r«i«-ri.^Tfc^. mz. Timmi 2 
<o±izti-:ty(mmi^. m\^<xy^K>i!^mizxK>. 

[0015] Timm 1 2±izm^'r^s.miiimm 1 5 
(omma. m^iz$ih7mAiz'?-/:^i^^j:.^. 7m 

BI,Zli-:^yi:Umt. PbZrOg /PbTiOa / 
Pb (Mgi/3 Nb2/3 ) Og tLfz. Zcr)S.Mim^ 

[0016] 5fe-rV7l^S-iJiT<^i?«(=t:#J* tTt:. 
rpO. 10 5^/K i^Vl'nr.'^AT-fe^/l/T-feh-^— h 
0. 0 4 5^:;K KStV^^^i^'^ixO. 0 0 5^r;WS-3 
Om K^PStflStJV^Tv 1 OO'CtCillML.TjgM^-* 

fv:. mmikmmz^vi^wL. f-rj-yrb^-rvroTK 

^i/-FO. 04 0t;W, ^>'^'J:.h^^'-:t7"0. 01 
0^:;l'&xf-;l^-feoy;l'r5 Cm 1 tC^W^If-T^DL 
/i. lEl^T-fe^/l'T-t h yS: 3 0 m 1 ^PLT^S-{b$ 
•li-fv;^. >+r y iJ^ y 4 0 0 ( 

iifsSm ¥^:JJ-^»3 8 0~4 2 0 ) $-V;V'4'<0^K 
imUzML 3 0 Jt*%^PL,, J: <f?lff LTi^W4ry;P 

[0017] W^cT), Ttffi^l 2±i::iS(t7t-5rr<^ 
SIKWitc. ijiey;l'S:;^evn-hT-^L. 400 

0 0 nm-Cfci.#B^B«0^?L«^VHfJSl 3 ^m^L 
fc. JiLh, laieo ( 1 ) . M(cy;K^)M^Bt. 4 00*C 

cr)€M^i2mik'0mL. m:^t^9 0 0nmX'hi>^ll 

v-y^mmi3t:m^Lrc. i?i±. mico(2) .mz 

RTA(Rapid Thermal Anneali 

ng) ^fflv^T. rpT^-;i/S-ii6t)t. ED*., mmn 
m^'pitzx. 5fmx-s3ox:i,ztmt., i^m::<oM 
^imi^-r^^mzxy'i^T--fi'^n-^tz. z<r>xm 

S:igT^?L«y/l«]K 1 3 Sr. ff^*^6 0 0 n mX'h^ 

m^mcommwrn 1 4 1 L;t. tLt. m o ( 3 ) , 

[0018] mx/mYJi^^:^^:^^- hX'm^LX40 

ox^izx isLmL-r^xm^ 3 BmomL. m^ii^9oo 
±. mi(o (4) , mzRTA^m^-^x. mr)*wvr 

--fl^ b m-<^mzX T--;l' LJt . Z iOXS^ 
iS^^7L«^^';H»JKl 3 {4, SI5J*;^»*n 2 0 0 nm<^ 
«Sa«<OiBtS&^?IJl 1 4 k :5rr)fc. feLh. B 1 <0 
(5) . 

[ 0 0 1 9 ] ^fB«<ogiS5'Sr?iM lA^yirhl- 
'J'Xh^^l-X-t^^y KT-x -y f->'^ t . i/'X h Sr 
iiJiiLJtm. RTA&jSV^TjR*§r--;l^i&SfiL/i. M 
*^r--;K7)^ti, KS6IIH^'4'twT9 0 O^t:^ 
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C:<7)x-/f->-^. «$^7'--;l'C7)Ig$:^T. 12 00 
JiLh. 01<O (6) . 

[0020] Hio (7) tc.TK-ri^t. JI«#»Ml 

^m^ Ltz tz^. itmmmi± 2000. sns^mn 

1 50pC/Nt@<X7t:#ttS:^L7t. i:/,:, x.y^::^ 

0 1 <0 ( 1 ) tCj3ft.&^?L«:>-';l«M 1 3 5 0 
O^tT^LT. -ecOBfffiSrSEM 

[ 0 0 2 2 ] i5i:t , m^<nmmJM. 0 1 o ( 6 ) 
^BSr. XPS (x.y^'Xi^m^?^^) i:*;5f;^£^-f 

ixS7n#gJti:3gi>i5^:V^7C^J:b*^#/i,il7t. HP^>s (P 
b:Zr:Ti :Mg:Nb) = (1. 00:0. 4 
5:0. 40:0. 05:0. 10) Xhh. SMim 

$110 0 nmjfeji^ ^ X\ih-^tzi^. ^5$ 1 1 0 0 n 

Uf-^tz. :i<^:Lt\t. mLifi. PbZrOa /PbT 
i03 /Pb (Mgi/3 Nb2/3 ) O3 X'h^SM^ 

K 1 5 (c±>v^r . ffimmiM 1 5 crmmii> t>Timm. i 
2(rmmiz-s.^m^:H^x. ^simt Lxma-^nrz 

i,zxm±m:^-tz.t "km-. 

C 0 0 2 3 1 02(4. :i<^m&mrQ^fli.LtzKmm 

im^^zTfctmmmx'h . u n y n^xy 2 1 

{z\t. Wmm.btch. S i O2 (^g!'ftfli2 2 5:fSi*fclfer 

tcT?^)«t, ii!ivt<r)-)jmx'Timm2 3hEmmm2 

Ah^m^Lfz. ffi«f*^JK5:7*hx.yf-y:/tc:iO 



y'OX./\-\,zm-)5'&.:^'V^y^l<zX^mO . 3mmcO^ 
•^mfULfz. e^c7)±m^2 5$r^^gL7t^. 7X;P-2 
8S:*-tS;«^^xSgco^2Sfi^2 6t«-^U. -f^^gE 
»2 7^»BgUc. ««rt«JllTtT-f y^i^'x^yMe 
IIK-yH5rffl,J^^i:T. -d^^^n^^^^tztZh^^^ 
^j:^li!i^timhixrz. Z<0-1>^ >y MSS'^'y H 
-Y V^* i^x -y ^l5lifl11^Cffl^^a^TW^?^^i■S 
i: , M1lf^m^aMf)mi^tifz . 7 =r b x -y ^y^S-ffl 

^^imsmmitip'^mx\ mc7)»«*>^>^ia<os-?^*« 

[0 0 241 C:c7)-f>'^i/'x-y h^-yb'COT:^'^a.X- 

»isif!c**"4 o^iii&®;tT h (w-i^sm^5mzm 

iy>j3i/t;7XM-i:Til!HlfiS. Tm«StJE««^M. 

^^comim^m^ix. ^':,xjmi^mmm=FtLx 
<mmmi^^ ^ c: i: i> . ^^bjc^-y >• ^ i^-x -y b 

soli's -yFii, CK^iS^Ep^WAsCiitcfc'V^-C^y^'tfO 
[0025] 'Jx. V MeHK-y K<or^^ 

^x-^'-t Lx<r>wkm^^fz-ts.w^mmm^mm 
iiSria3fe-r-i>^. ii5iai^**6,o'c. ffisai^**- 2 o'c<o 

nii. -f y ^ i^'x 'y h smmm.i}m^mmTX'm&t^ 
^'jm^mz9\-^^i^^j:\\ :i<7)mm^jisi^^'yfzik. 

kw^Lfz, ^(Timrn. itrnmrntsmm^^bi^iz^ 
(ommzmm^ < . mmx$> s u 3 y^x^'s- i: t 

^<7)mm^x-^x±t&^huxizicivx. ^^^ma 

[00263 {mnm2) ms&mlcoi5^■r^.Tnmm 
1 2±.\.zmm'h-it':n,zxhi^~- K^-^ T-m<r)m?i- 

Sr, lOnm. 15nin. 20nm. 25nm. 30n 
m. 3 5nm. AO nmh^mmzmfS(.\^. ^^<r>SM, 

1 5<nm^. ±««ii 7o««. mfsmmwm=i^ 

m^mitmxmm 1 1 iHi-f: i,tz, 

[0027] fflS^^lK 1 5cOJti^^&l^SSS^ 

mzitr^hzttm^ni^tz, ^tz. rmmm 
1 2tsmimmi 5 t<r>mmmi. .-^nz^^i^- 

HU-f T—<rim^is^3 0 x\m%.<r>mit<rm-Mzii\.\xii 
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[0028] Ttlfi«fiil 2tSM^Wmi5b<D^MIiZ 

0 0 n m<'3KBl*I'C'fc-5fc. 

[0029] ( mmm 3 ) mm-^-it^^ 

fig**. PbZrOs /PbTiOs /Pb (Nii/3 N 
b2/3 ) O3 i:^^tJ^4^SlRt:t. ^JlMii. mk 

/psr^fflbJt, -eto^r/idiiiiiM^J itmmo. 005 

ti, — 'y^/W^^fiffll-, -eoffJ^^S nm, lOnm, 
15nm. 20nm. 25nm. 30nm. 35nm, 
4 0nintga®e<)tCJ^jftt, ^^(O^—VV^T-COm 
;^lc^*-t.S.JE«*?il««^^Sr#^!S?)ttf>:. fit. 

1 l<OWS. Tf&W&l 2c7)«®t{£. ff«*|£»Ml 5 

[0030] i(7)^frr-C#fi&t^. 

{i 2 0 0 0 . mm^^mi iTOpC/Ni ^M^j:^^ 

inr-z, Ttmm 1 2 tism^^Jgi 5 i:o?g«ttt>:55 

[0031] Ttfemffi 1 2 k Em^M 1 5 t co^ffitc 

fcitsi^^-^f ycomit. mmi tmt< 500 
•cTcogifigf^ s E M^^zx *)mm^ti. «^r-- 

0. ?gJS^ll*»ll«Si:^*^S{il 1 0 0 nmA-f>9 0 
0nm(0KSIl*I'C'Si-7 3t. 

[0032] {mtm\4) mmm3tw\t<. sMim 
mmm-^^t^mm^, pbZrOg/pbTiOa 

/Pb (Nil/3 Nb2/3 ) O3 t^:l>*J^*3!S?b 
m. lOnm. 15nni. 20nin. 25nm. 30n 



m. 3 5nm, 4 0 nrnkSPgWlCJi^J^t, 
5 IMMl 7(0««, 
[00333 ^£7)^T-ef^JStfc. ff«*^J^^<^ 

itmmm. mmM^w^mtLfibn^. ^coitmrnm 

{i2000. SmMMmil7 0pC/Nb^m^^ 
. TJfi«® 1 2 i: Jffi«#^M 1 5 1 

[00343 rmmm 1 2 i:flEi;*i«M 1 5 b<7)^mi>z 

^{f^m.^-^^ ><7)^{i. 1 i: PI t < 5 0 0 

^ix-yiJ'XlKllIifftciOtSiS^il.. ao5fiP«WBS:7r: 

-t^oyx*^ h®ifSft-C'$>-^^^. JEE«#:^lil 5mz 

in^h~'yir)Vb~:tycr>mm^mim&m2. sbn 

imm-Ch "9 , Jg«4aiWSUIfti:5rS?^${i 1 1 0 0 n 
m*>ib 9 O 0 n mcOlEHl*l'CS) ^v:. 
[0035] (HJfe^JS) -fla^Pb (AxBy) 
O3. (x. y. (i*;PJtSr^ts x + y=l)T^§ 

7c#^«fflL. m^mmi. 2. 3. 4. bmm<^w 

[0036] Pb (Coi/3 Nb2/3 ) O3 . Pb (Z 
ni/3 Nbj/a ) O3 . Pb (Cdi/3 Nbj/s ) O 
3 . Pb (Mn,/3 Nb2;3 ) O3 . P b {Sb^n N 
hut) O3 . Pb Nb,/2 ) O3 . Pb (M 

gi/2 W,/« ) O3 . Pb (Coi/2 Wi/j ) O3 . P 
b (Cdi/2 Yfi/t ) Oj . Pb (Mni/2 Tei/^ ) 
O3 . Pb (Ni,/2 Te,/2 ) O3 . Pb (Mgi/2 
Tei/2 ) O3 . Pb (Mni/3 Sbi/a ) O3 . Pb 

(Nil/3 Sb2/3 > Oa . Pb (Fe,/2 Nd,/2 ) 
O3 . Pb (Fe,/2 Ta,/2 ) O3 , Pb (Crj/j 
Nd,/2 ) O3 , Pb (Cr,/2 Tai/2 ) O3 . 
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